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Evaluation and influencing factors for brittleness of lacustrine shale reservoir.
a case study of Qutang Sub-Sag, Subei Basin
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Abstract: In order to accurately evaluate the brittleness of lacustrine shale and explore its influencing factors,
the mineral compositions, geochemical characteristics and reservoir spaces of the lacustrine shale samples from
the second member of Paleogene Funing Formation in the Qutang Sub-Sag, Hai’ an Sag, Subei Basin were analyzed by
means of whole-rock diffraction analysis, the measurement of organic carbon content (TOC) and vitrinite reflectance,
scanning electron microscope (SEM) and triaxial rock mechanics experiment, combining with well logging, strength
parameters,, mineral compositions and stress—strain curves. The shale is mainly dolomitic and calcite ones with a high
content of brittle minerals. The average TOC value is 1.25%, indicating for a mature stage. The reservoir space is
composed of ultra-low pores and fractures. The stress—strain curves show a strong characteristic of brittleness. The brit-
tleness evaluation results of different methods have certain differences. The results based on elastic parameters and
mineral components are more reliable than that based on strength parameters although each method has its own limita-
tions. The mineral compositions, organic matter abundance, and the degree of storage space development affect the
brittleness of shale in the second member of Funing Formation. With the increasing of dolomite content, organic
maturity and fracture development, the brittleness of the reservoir increases. The increase in calcite content, organic

matter abundance and porosity will weaken the brittleness of the reservoir.
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Table 1 Mineral components of shale samples from second member
of Funing Formation, well J19, Qutang Sub-Sag, Haian Sag, Subei Basin

e WA/ ) it HY #RKAE, BKA, A/, BHzafA/ BHsA/ iR
Y m itk Y% % % % % % % /%
1 3819.66  FKIRTUA 40 28 1 6 20 0 0 55
2 384232  JKFURIHE 36 4 1 7 28 0 1 61
3 3853.15 HIKERIA 40 13 1 7 14 4 17 56
4 386845 HmiRWH 39 18 4 9 5 2 12 50
5 3 889.32 A ivae sy 17 12 2 10 5 8 35 72
6 389500 =mERTAE 28 13 1 9 9 2 21 55

F2 FHAcEMEFELRME/EXRMN J19 FETHIERTUE A IMEZEHFE
Table 2 Geochemical characteristics of shale and reservoir features in second
member of Funing Formation, well J19, Qutang Sub-Sag, Haian Sag, Subei Basin

Femds  WE/m Foris »(TOC) /% R,/ % FLBRIE/ %
1 3 819.66 EYRIWies: 2.25 1.10 3.36
2 3 842.32 YR 2.29 0.88
3 3 853.15 PR T 0.84 1.06 1.47
4 3 868.45 FRRTE 0.73 1.09 2.57
5 3 889.32 RRaA 0.53 1.21 1.07
6 3 895.00 RIS 0.83 1.01
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Fig.2 SEM images of shale samples from second member of Funing Formation, well J19, Qutang Sub-Sag, Haian Sag, Subei Basin
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Table 3 Brittleness characteristics of shale samples from second member
of Funing Formation, well J19, Qutang Sub-Sag, Haian Sag, Subei Basin

. R/ i ", KE/ bURRE/,  BIRER, PR My WERRLEE/
i m P mm mm MPa GPa TR GPa GPa

1 3 819.66 FIRRIE 244 49.7 274.76 26.86 0.31 0.24 -0.46

2 3 842.32 WGV 24.5 49.5 288.64 30.61 0.35 0.27 -1.38

3 3853.15 KR IUA 245 32.2 216.89 25.37 0.30 0.24 -0.23

4 3 868.45 TRRIAE 24.6 46.4 354.77 36.36 0.30 0.33 -0.35

5 3 889.32 liAsivawa) 24.4 36.8 315.44 30.33 0.22 0.25 -0.06

6 3 895.00 =R IS 24.4 53.4 259.91 31.34 0.27 0.21 -0.46
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